Alteration of poly(adenosine diphosphoribose) metabolism by ethanol: mechanism of action.
We present evidence that ethanol alters intracellular poly(adenosine diphosphoribose) metabolism and we further describe the mechanism by which ethanol exerts its effect on polymer synthesis. One percent ethanol stimulates polymer accumulation as much as 2.5-fold but does not alter polymer degradation in intact cells following DNA damage. Ethanol directly stimulates polymer synthesis following low doses of DNA damage induce by deoxyribonuclease I in a nucleotide-permeable cell system that does not possess a functional polymer turnover system. Ethanol has no measurable effect on polymer synthesis in undamaged nucleotide-permeable cells or in permeable cells treated with high doses of deoxyribonuclease I. Ethanol concentrations that stimulate poly(adenosine diphosphoribose) polymerase activity in vitro specifically lower KDNA without affecting KNAD or Vmax. The results clearly show that ethanol alters the binding of this enzyme to the DNA component of chromatin and that this altered binding is responsible for the activation of the enzyme. Altered affinity of poly(adenosine diphosphoribose) polymerase and perhaps other regulatory proteins for chromatin may play an important role in the pathology of alcohol.